The enhancing role of vitamin A deficiency on chemically induced nephroblastoma in rats.
Vitamin A plays an important role in the prevention of neoplasia. The occurrence of nephroblastoma, a common renal malignancy of childhood, is said to be closely correlated with retardation of differentiation of metanephric blastema. The aim of this study was to clarify the effect of vitamin A deficiency (VAD) in experimental nephroblastoma. Sixty weaning outbred female Wistar rats weighing 40 to 50 g were injected with 0.35% dimethylhydrazine dihydrochloride (DMH) subcutaneously and divided into 2 groups. Animals were fed with diets containing vitamin A, normal diet (ND group; n = 30), and vitamin A-deficient diet (VAD group; n = 30). Serum concentrations of vitamin A on day 120 after DMH injection were assayed. The incidence of nephroblastomas in 2 groups was recorded. The renal tissues were prepared for morphological studies and WT1 messenger RNA (mRNA) detection on day 365 after DMH injection. The average serum concentrations of vitamin A in the ND group (2.60 +/- 0.53 mumol/L) were significantly higher than that in the VAD group (0.51 +/- 0.26 mumol/L, P < .05) 120 days after DMH injection. On day 365, the incidence of renal tumors in the VAD group (36.7%) was significantly higher than that of the ND group (13.3%, P < .05). Certain histological and ultrastructural features and WT1 mRNA expression patterns observed in these tumors showed that they had a resemblance to human nephroblastomas. Nephrogenic rests (NRs) could be seen in the adjacent normal renal parenchyma. The incidence of NRs in the VAD group (16.7%) was significantly higher than that in the ND group (3.3%, P < .05). The mutant WT1 mRNA expression levels in the VAD group (0.75 +/- 0.11) were significantly higher than those in the ND group (0.24 +/- 0.06, P < .05). Vitamin A deficiency can increase development of nephroblastomas in rats, probably via a mechanism of elevated NR remnants and WT1 expression.